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Description 
FUNGICIDAL MICROEMULSION 

[i] 

[2] TECHNICAL FIELD 

[3] 

[4] The present invention relates to a stable microemulsion composition comprising 

metalaxyl-M(methyl N-(methoxyacetyl)-N-(2,6-xylyl)-D-alaninate) and a method for 
controlling plant disease using the above compcbition. Specifically, the present 
invention relates to a stable microemulsion composition which essentially aomprises 
polyoxyalkylene tristyrylphenyl ether as emulsifier, and further comprises one or more 
selected from calcium salt of alkylbenzene sulfonic acid and sodium salt of dialkyl 
succinic acid, appropriate aquecus solvent which is not water insoluble solvent, and 
water, or aqueous pigment, and a method for controlling plant disease using the above 
composition. 

[5] 

[6] BACKGROUND ART 

[7] 

[8] Recently, the problems of toxicity to the human body and environmental pollution 

by agricultural chemical have become grave issues, and thus securing safety for human 
and environment has become an essential factor as precondition for devebpment of 
agricultural chemical formulation. Thus, it has been a recent trend to try to improve 
safety for human and environment through solving diBt problem by granulation or 
devebping preparation using such safe solvent as water. 

[9] Specifically, still widely used emulsion concentrate iBes a large quantity of water 

insoluble organic solvent, which could give poison<xs effect to the human body and 
environment. ThiB, its substitution is urgently needed. Fran this point of view, the de- 
vebpment of preparation comprising such nontoxic or stable solvent as water, instead 
of such insoluble solvent as existing emulsion concentrate, has been a very important 
issue with respect to providing the manufacturer with economic profit through image 
improvement in the bng run in fulfilling social responsibility as well as reducing the 
poisonous effect of the composition. 

[10] The solvent iBed in various sohrion preparations including emulsion concentrate 

should be selected by considering physical and chemical properties such as 
volatilization and inflammability as well as toxicity. The safety of solvent used for 
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agrochemical preparation in terms of toxicity is easily measured by whether the 
solvent is permitted to use for the human body such as cosmetics, medicine, or food, fa 
this regard, the agrochemical composition prepared by ising solvent such as water and 
glycols which can be iBed as additive in medicine and cosmetic has advantage in terms 
of toxicity, compared with the agrochemical composition comprising water insoluble 
solvent. 

[11] A large number of patent applications relating to microemulsion preparation for 

agrochemical have been filed. For example, PCT patent laid open publication, WO 
99^65300, disclosed an aquea^ based microemulsion composition comprising 
pyrethroids as active ingredient withal containing polyoxyethylene nonylphenyl 
ether. Uiited States Patent 5,227,402 disclosed a microemulsion composition stable at 
high temperature by mixed ise of phosphate of polyoxyethylene tristyrylphenyl ether 
and variaB non-phosphorylated emulsifiers. Uiited States Patent 5,326,789 disclosed 
an aqueos microemulsions comprising an active triazoJe fungicide such as 
penconazde, a solvent such as alkylpyrrolidone, and a surfactant mixture such as salt 
of dodecyl sulfate and polyoxyehthylene nonylphenyl ether. Uiited States Patent 
6,369,001 disclosed a microemulsion composition containing both water-based and 
oil-based agrochemical such as glyphosate of water soluble agrochemical and 
quizabfop-P-ethyl of water insoluble agrochemical, at the same time. 

[12] Several patent applications relating to the fungicidal active ingredient, metalaxyl- 

M, used in the present invention have been filed. For example, Uiited States Patent 
6,274,570 disclosed a concentrated emulsion composition of metalaxyl-M, comprising 
emulsifier such as polyoxyethylene castor oil, polyoxyethylene isotridecyl ether, and 
polyoxyethylene tristyrylphenyl ether; and water soluble and water insoluble organic 
solvent such as y-butyllactone and fatty acid methyl ester, with using relatively 
excessive amount of surfactant and organic solvent. Also, Uiited States Patent 
6,071,857 disclosed a concentrated emulsion composition of metalaxyl-M, comprising 
mixture of butanol-ethoxylate-propoxylate bbck copolymer and polyoxyethylene 
tristyrylphenyl ether as emulsifier, and y-tUyllactone and fatty acid methyl ester as 
organic solvent. 

[13] However, the above emulsion concentrate compositions containing metalaxyl-M as 

active agrochemical ingredient in US6,274,570 and US6,071,857 consist of only 
emulsifier and solvent except the active ingredient. The above emulsion concentrate 
compositions ise a mixture of both water soluble solvent and water insoluble solvent. 
This mixture of solvent is ised to dissolve metalaxyl-M in the preparation process of 
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the composition of metalaxyl-M, and to emulsify metalaxyl-M in the water dihrion 
process which is an essential step in controlling plant disease by using the 
composition. This, the emulsion concentrate composition of active metalaxyl-M can 
be easily expected to have drawback in view of toxicity, compared with the mi- 
croemulsion composition of the present invention comprising water and water soluble 
solvent. The composition comprising metalaxyl-M can be prepared to liquid 
formulation besides emulsion concentrate. However, an excessive amount of solvent 
should be used enough to dissolve metalaxyl-M for the liquid composition, differently 
from microemulsion composition, because metalaxyl-M should be completely 
dissolved in the solvent in the liquid composition without surfactant. In the mi- 
croemulsion composition of the present invention, metalaxyl-M is immiscible with 
water to separate phase or to be emulsified if appropriate emulsifier is not ised. 
Therefore, the microemulsion composition comprising metalaxyl-M according to the 
present invention is characterized in forming a different form of microemulsion from 
emulsion or dissolution, within the composition and in case of diluting in water, 
differently from emulsion concentrate or liquid formulation, and thus is advantageaB 
in forming a stable composition even if the amount of solvent ised is relatively less 
than that of emulsion concentrate and liquid formulation. 

The present inventors confirmed that the microemulsion composition comprising 
metalaxyl-M can be prepared by ising nontoxic water and water-soluble solvent, 
differently from the emulsion concentrate using only organic solvent withai water, 
and prepared a stable highly concentrated microemulsion composition having storage 
stability at a wide range of temperature condition and a bng term water dilution 
stability. It was further confirmed that the stable microemulsion composition having 
metalaxyl-M as active ingredient can be prepared when specific emulsifier mixture and 
specific water sohble solvent are used. This, fungicidal composition was prepared by 
adding appropriate emulsifier mixture, aqueas solvent, and water, or further aqueous 
pigment into active ingredient, metalaxyl-M, and the composition's storage stability 
and water dilition stability were evaluated. Based on the result, the present invention 
was completed. 

DISCLOSURE OF THE INVENTION 

The present invention provides an environment-friendly and less toxic mi- 
croemulsion composition by using aqueous solvent and water in the preparation of 
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metal ax yl-M used as agricultural fungicide. 

[19] Also, the present invention provides a stable microemulsion composition 

comprising metalaxyl-M which solves the problems of storage stability and dilution 
stability that are the biggest obstacle in commercializing microemulsion as 
agrochemical preparation. 

[20] Moreover, the present invention provides an economical microemulsion 

composition having storage stability at a wide range of temperature, though relatively 
lower consentration of emulsifier is added, even in case of preparing microemulsion 
having high concentration of metalaxyl-M. Further, the present invention provides a 
stable and practical microemulsion composition, even when ised for controlling plant 
disease because the active ingredient is not precipitated for a long time in case of 
diluting with water, and a method for controlling plant disease by ising the 
axnposition. 

[21] 

[22] BEST MODE FOR CARRYING OUT THE INVENTION 

[23] 

[24] The present invention relates to a microemulsion composition for controlling plant 

disease, comprising metal axyl-M(methyl N- 

(methoxyacetyl)-N-(2,6-xylyI)-D-alaninate) of the folbwing formula (1), appropriate 
mixture of emulsifiers, appropriate aqueas solvent, and water, or additionally aqueous 
pigment. 

[25] 

o 9 H 3 

// ? 

CH 3 OCH,C CHCCLChL 

[26] In the present invention, the object to maintain the physical and chemical stability 

during storage, and the dilution stability in case of diluting with water, of the mi- 
croemulsion composition having metalaxyl-M as active ingredient was solved by using 
appropriate aqueas solvent and appropriate mixture of emulsifiers. 

[27] The emulsifier which may be used for the present invention essentially comprises 

polyoxyalkylene tristyrylphenyl ether, and further comprises one or more selected 
from calcium salt of alkylbenzene sulfonic acid and sodium salt of dialkyl succinic 
acid. 
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[28] The pdyoxyalkylene tristyrylphenyl ether which may be used for the present 

invention is polyoxyethylene tristyrylphenyl ether or polyoxyethylene/pdy- 
oxypropylene tristyrylphenyl ether. In case of polyoxyethylene tristyrylphenyl ether, 
the average added mole number of ethyleneoxide is 10 to 40 moles, preferably 15 to 30 
moles, more preferably 17 to 30 moles. In case of polyoxyethylene/polyoxypropylene 
tristyrylphenyl ether, the average added mole number of ethyleneoxide is 15 to 40 
moles and the average added mole number of propyleneoxide is 1 to 10 moles; 
preferably, the average added mole number of ethyleneoxide is 15 to 35 moles and the 
average added mole number of propyleneoxide is 1 to 5 moles; more preferably, the 
average added mole number of ethyleneoxide is 20 to 35 moles and the average added 
mole number of propyleneoxide is 1 to 3 moles. 

[29] The pdyoxyalkylene tristyrylphenyl ether which is used in the Example of the 

present invention is KONION TSP200, KONION TSP290, and KONION TSP1520R 
(Green Softchem, Korea), in which products styryl grcup has been added by 2.5 to 3 
moles on average to phenyl group. In case of KONION TSP200, the average added 
mole number of ethyleneoxide is aixxt 18.5 moles, and in case of KONION TSP290, 
the average added mole number of ethyleneoxide is abal 27 moles, In KONION 
TSP1520R, a polymer which ethyleneoxide and propyleneoxideis are randomly added, 
the average added mole number of ethyleneoxide is about 29 moles, and the average 
added mole number of propyleneoxide is about 3 moles. In KONION TSP100, which 
is tBed in the comparative Example of the present invention, the average added mole 
number of ethyleneoxide is about 9.2 moles. 

[30] The calcium salt of alkylbenzene sulfonic acid, which may be used in the present 

invention, is proper when alkyl grcup has the carbon number of about 9 to 15, and 
straight or branched chain. The preferable calcium salt of alkylbenzene sulfonic acid is 
calcium salt of dodecylbenzene sulfonic acid wherein alkyl grcup is dodecyl grcup. 

[31] Calcium salt of alkylbenzene sulfonic acid, which is iBed in the Example of the 

present invention, is BC2070M (Tayca corp., Japan) comprising 70% of calcium salt 
of dodecylbenzene sulfonic acid as effective ingredient and the rest of isobttand. The 
alkyl grcup of the above effective ingredient has branched chain. 

[32] Sodium salt of dialkyl succinic acid, which may be used in the present invention, is 

proper when the carbon number of alkyl grcup is 8 to 9, and the preferable sodium salt 
of dialkyl succinic acid is sodium salt of di(2-ethylhexyl) succinic acid. 

[33] Sodium salt of dialkyl succinic acid which is iBed in the Example of the present 

invention is EMPIMIN OP70 (Huntsman, English) comprising 70 % of sodium salt of 
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di(2-ethylhexyl) succinic acid and the rest of propyleneglycol. 

The aqueous solvent which may be used in the present invention is glycol such as 
propyleneglycol, ethyleneglyml, diethyleneglycol, dipropyleneglyool, tripropy- 
leneglycol, etc.; alcohol such as methanol, ethanol, isopropanol, normal propane!, 
tetrahydroperfurylalcohol, etc.; lactone and pyrrolidone such as N- 
methyl-2-pyrrclidone, y-h£y\ lactone, etc.; glycol ether such as propyleneglycol 
monomethylether, diethyleneglycol mondbutyl ether, dipropyleneglyool 
raonomethyl ether, triethyleneglycri ironobctylether, etc.; amine such as tri- 
ethanolamiiie, etc.; and amide such as N,N-dimethylformamide, 
N,N-dimethylacetamide, etc. Only, the storage stability and dilirion stability, which 
are the object of the present invention, can be secured by using the aqueas solvent, 
ba considering toxicity of the aqueous solvent, propyleneglycol, ethanol, isopropanol, 
or normal propanol is preferably iaed, and propyleneglycol is more preferably used. 
The comparison of relative toxicity of aqueas solvent can be easily evaluated by 
referring to articles such as 'List of other Pesticide Ingredients 1 provided by U.S. En- 
vironment Protection Agency, etc. 

Among the solvents which are ised in the Example and Comparative Example of 
the present invention, diethyleneglycol moncbutyl ether is HY-BDG (Han Nong 
Chemicals, Inc., Korea), dipropyleneglyool monomethylether is HY-MFDG, tri- 
ethyleneglycol monobutylether is HY-BTG, propyleneglycol monomethylether is HY- 
MFG, tripropyleneglyool is HY-TPG, dipropyleneglyool is HY-DPG, and the rest 
solvents are purchased from Aldrich (USA) and Wako (Japan). 

The aqueas pigment which may be iBed in the present invention is water soluble 
pigment having varioE cobr, and the edible pigment is preferable if toxicity is 
considered. The present microeraulsion is characterized in being formed with very 
small particles through which light can be transmitted, and so looks transparent, when 
its composition is diluted with water. Thus, the present invention uses the aqueas 
pigment to distinguish the dihled condition by the naked eye. 

The aqueas pigment, which is ised in the Example of the present invention, is 
edible pigment (mixed green color) purchased from Bolak, Lie. (Korea). 

The microeraulsion composition of the present invention, which has outstanding 
storage and dilildon stability, comprises metalaxyl of 10 to 70 weight %, preferably 20 
to 60 weight %, more preferably 40 to 60 weight %; emulsifier of 5 to 50 weight %, 
preferably 10 to 30 weight %, more preferably 10 to 20 weight %; aqueous solvent of 
5 to 50 weight %, preferably 10 to 30 weight %, more preferably 10 to 20 weight %; 
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water of 5 to 50 weight %, preferably 20 to 40 weight; and aqueous pigment of 0 to 0.2 
weight %. When metalaxyl-M is used less than 10 weight %, it is difficult to adjtst the 
dilition ratio in case of ising for economically controlling plant disease, and when 
metalaxyl-M is used more than 70 weight %, the preparation's viscosity beaomes 
higher, and it is difficult to maintain the physical and chemical stability during storage. 

[39] The present invention also provides a method for controlling plant disease by using 

the composition according to the present invention; The composition according to the 
present invention is homcgeneasly diluted with water, and then sprayed by ising ap- 
propriate sprayer, to control plant disease ising the composition. The composition 
according to the present invention can be easily sprayed because the composition ho- 
mogeneously maintains stable microemulsion phase at room temperature during at 
least 1 hr to 12 hr after dihtion with water. When the microemulsion composition of 
the present invention is diluted with water, the concentration of the microemulsion 
composition may be adjiBted to the range of 0.02 to 5%, preferably 0.1 to 2%, to make 
active ingredient, metalaxyl-M, be in biologically effective concentration. 

[401 The composition according to the present invention is effective for controlling 

diseases catsed by the following pathogenic bacterium, but not limited thereto: 
Gerbera phytophthora root ret [pathogenic bacterium: Phytophthora cryptgea], late 
blight[pathcgenic bacterium: Phytophthora infestans], phytophthora blightfpathqgenic 
bacterium: Phytophthora capsici], tomato phytophthora root rot[pathcgenic bacterium: 
Phytophthora infestans], tobacao phytophthora root rot[pathcgenic bacterium: Phy- 
tophthora nicotianae var niootianae], sesame phytophthora root rot[pathcgenic 
bacterium: Phytophthora niootianaevar parasitica], apple phytophthora rat 
rot [pathogenic bacterium: Phytophthora cactorum)], muskmebn downy 
mildew [pathogenic bacterium: fteudoperonospora cubensis], mebn downy 
mildew[pathcgenic bacterium: fteudoperonospora cdbensis], cucumber downy 
mildewfpathegenic bacterium: fteudoperonospora cdbensis], celery cabbage downy 
mildew [pathogenic bacterium: Peronospora parasitica], rose downy 
mildew [pathogenic bacterium: Peronospora sparsa], grape downy mildew[pathcgenic 
bacterium: Plasmopara viticola], and hop downy mildew [pathogenic bacterium: fteu- 
doperonospora humuli]. 

[41] The following examples are presented to illistrate further the present invention. 

However, it should be understood that these examples are intended to illustrate the 
present invention, and cannot limit the scope of the present invention in any way. 
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[43] Preparations 

[44] Tables 1 and 2 show preparation examples of the microemulsion composition 

comprising metalaxyl-M according to the present invention. 

[45] The microemulsion (imposition of the present invention can be easily prepared by 

mixing active ingredient and supplementary materials and stirring the mixture with 
using appropriate mixer. Oily, in order to reduce the preparation time, it is preferable 
to mix metalaxyl-M and aqueas solvent, and then to add emulsifier, water, and 
aqueaB pigment in order with stirring. The percent (%) in the folbwing tables means 
weight %. 

[46] 

[47] [Table 1] 

[48] 





Preparations No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


metalaxyl>M 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


60% 


BC2070M 


3% 


3% 


3% 


3% 


3% 


3% 


6% 


3% 


4% 




3% 


EMPIMIN OP70 




















6% 




KONION TSP200 


7% 


7% 


7% 


7% 


7% 


7% 


14% 








7% 


KONION TSP290 
















7% 








KONION TSP1520R 


















6% 


14% 




propyleneglycol 


10% 










20% 


10% 


10% 


10% 


20% 


10% 


/V-methyl-2- 
pyrrolidone 




10% 




















ethanol 






10% 


















iso-propanol 








10% 
















^TV-dimethyl 
formamide 










10% 














edible pigment 
(mixed green color) 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


distilled water 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


Total Sum 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 
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[Table 2] 





Preparations No. 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


metalaxyl-M 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


50% 


BC2070M 


3% 


3% 


3% 


3% 


3% 


3% 


3% 


3% 


3% 


3% 


3% 


KONION 
TSP200 


7% 


7% 


7% 


7% 


7% 


7% 


7% 


7% 


7% 


7% 


7% 


tetrahydroperfuryl 
alcohol 


20% 


















_ 


_ 


normal propanol 




20% 


* 


■ 


■ 


- 




* 








ethylcncglycol 






20% 


















HY-DPG 




- 




20% 




- 


- 


- 


- 


- 


- 


HY-TPG 










20% 














HY-MFG j - 


- 


- 


- 


- 


20% 


- 


- 


- 


- 


- 


HY-BTG 




- 


- 


- 


- 


- 


20% 


- 


- 


- 


- 


HY-BDG 
















20% 








HY-MFDG 


















20% 






y-butyllactone 




















20% 




triethanolamine 






















20% 


edible pigment 
(mixed green 
color) 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


0.05% 


distilled water 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


surplus 


Total Sum 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 


100% 



Comparative Preparation Example 

Table 3 shows the comparative preparation example of the microemulsion 
composition comprising metalaxyl-M. The comparative preparation example of the 
present invention is prepared by the same method as the preparation example. 
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[55] 

[56] [Table 3] 

[57] 





Comparative Preparations No. 


1 


2 


3 


4 


5 


metalaxyl-M 


50% 


50% 


50% 


50% 


50% 


BC2070M 


3% 


3% 


3% 




3% 


KONION TSP200 


7% 


7% 


7% 


10% 




KONIONTSP100 










7% 


propyleneglycol 








10% 


10% 


y-butyllactone 






10% 






oleic acid methyl ester 


10% 


20% 


10% 






distilled water 


surplus 


surplus 


surplus 


surplus 


surplus 


Total Sum 


100% 


100% 


100% 


100% 


100% 



[58] 

[59] Test 1 : Evaluation of storage stability of the composition 

[60] The storage stability of the microemulsion composition comprising metalaxyl-M is 

evaluated by observing whether the microemulsion phase of the composition is 
destroyed during storage at a wide range of temperature condition. The storage 
stability is regarded as insufficient when the phase is destroyed and separated into two 
layers, or the composition is emulsified to milky color. 

[61] Each sample of preparation and comparative preparation was made by filling 50ml 

of glass bottle with abat 40ml, and then its lid was closed. Each sample was stored at 
-10 °C , 0 °C , 25 °C , 40 °C , 54 °C (each ± 2 °C ) for 2 weeks, and then the appearance 
of each preparation sample was observed. 

[62] Tables 4, 5, and 6 show the result. The microemulsion of the preparation sample of 

the present invention was not destroyed and maintained transparent condition between 
-10 °C and 54 °C . However, the microemulsion of the comparative preparation 
samples was destroyed to cause phase separation during storage between -10 °C and 54 
°C . 

[63] 
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[64] [Table 4] 

[65] 





Preparations No. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


10 


11 


-1073 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


OTC 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


->< 

' ' w 






clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


54 r 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 



[66] 

[67] [Table 5] 

[68] 





Preparations No. 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 


-iot: 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


or 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


25 1: 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


40 x: 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


54 r 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 



[69] 

[70] [Table 6] 

[71] 
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Comparative Preparations No. 


i 
i 






A 

*t 




-lOT 


separation 


separation 


separation 


clarity 


separation 


or 


clarity 


separation 


separation 


clarity 


separation 


25 TC 


clarity 


clarity 


separation 


clarity 


separation 


4ot: 


separation 


separation 


separation 


separation 


separation 


54 "C 


separation 


separation 


separation 


separation 


separation 



[72] 

[73] Test 2 : Evaluation of dilution stability of the composition 

[74] The dilution stability of the microernulsion oornposition comprising metalaxyl-M 

is evaluated by observing whether the microernulsion phase is maintained for a certain 
period of time that the composition is diluted with water, in terms of phase separation, 
deposition of active ingredient, or formation of precipitation or cream. The dilution 
stability is regarded as insufficient when the phase is destroyed and separated, or pre- 
cipitation or cream is formed. 

[75] The temperature condition to evaluate the dililion stability after diluting the 

composition of the present example with water was 10 °C and 25 °C , considering the 
condition of temperature change wherein the composition is actually sprayed. The 
CIPAC Standard water D was prepared and used to adjiEt the degree of hardness. 
Considering variaB conditions during spraying, the dilution solutions whose dililion 
concentrations are 0.1% (vol/vol), 0.4% (wlAol), and 1% (wl/vol) were prepared, and 
slightly shaken to mix the microernulsion composition and water. The dilution 
solutions were observed by the naked eye after 24hr from the preparation. 

[76] Tables 7 and 8 show the result. The dililion solutions maintained the mi- 

coremulsion phases after 24 hr in all the samples of Preparations withal any phase de- 
struction. The dililion stability of the comparative preparation was not evaluated since 
the phase separation went too far in the result of the storage stability test. 

[77] 

[78] [Table 7] 

[79] 
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Temp. 


dilution 


Preparation No. 


i^on. 


1 


2 


3 


4 


5 


6 


7 


8 


9 


IU 


1 1 




0.1% 


clarity 


clarity 


clarity 


clarity 


clarity 


cuioiy 


lrl<U II y 


clarity 


clarity 


clarity 


clarity 




V.*T /O 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




0.1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


25 V 


0.4% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 



[80] 

[81] [Table 8] 

[82] 



Temp. 


dilution 


Preparation No. 


Con. 


12 


13 


14 


15 


16 


17 


18 


19 


20 


21 


22 




0.1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


lot: 


0.4% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




0.1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


25 1 


0.4% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 




1% 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 


clarity 



[83] 

[84] Generally, a microemulsion composition comprising agricultural chemical as 

active ingredient has advantage in view of biofcgical activity due to the small particle 
size. Also, the microemulsion composition uses water, and so has higher safety and 
simpler preparation process than the composition having a large amount of water 
insoluble organic solvent. 

[85] However, in the microemulsion composition comprising agricultural chemical as 

active ingredient, the phase may be frequently destroyed or separated according to 
temperature change during storage. Also, the microeulsion may be destroyed to 
separate the phase, or the active ingredient may be precipitated, when the composition 
is dihled with water. Further, the microemulsion composition has drawbacks that it is 
difficult to prepare the composition having high concentration in most cases, and that 
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its preparation acst is higher than conventional emulsion concentrate's because it needs 
more emulsifier than conventional emulsion concentrate to maintain the physical and 
chemical stability of the composition. 

[86] The microemulsion composition comprising metal axyl-M according to the present 

invention has outstanding storage stability at a wide range of temperature condition 
even though the composition was prepared in high concentration, and outstanding 
dilution stability with water at a wide range of temperature condition. Also, the novel 
microemulsion composition comprising metalaxyl-M according to the present 
invention can ise such bwer toxic solvent as propyleneglyaol, which is used for 
medicine or cosmetic, and so the present composition is expected to have less toxicity 
problem from supplementary materials than conventional emulsion concentrate. 

[87] Therefore, it is expected that the novel microemulsion composition comprising 

metalaxyl-M according to the present invention can be effectively commercialized in 
view of the economic aspect considering preparation cost, and the composition's 
stability considering toxicity, and used for controlling plant disease. 



